INTRODUCTION
While castration experiments performed by Jost (1946 Jost ( -1947 in the rabbit fetus had shown that the testis controlled male sexual differentiation in mammals, there was no indication that the ovary played a comparable role in females. Therefore researchers including ourselves were not concerned when they were unable to identify estrogens after incubation of fetal human (Jungmann and Schweppe, 1968) , bovine (Weniger et at, 1972) or rat ovaries (Schindler and Friedrich, 1975) (George and Wilson, 1978) , guinea pig (Sholl and Goy, 1978) and mouse (Terada et at, 1984) confirmed the existence of aromatase activity in the fetal ovary of these species. (Weniger et al, 1984 . However, after birth synthesis of estradiol increased in importance and by d 14 had supplanted that of estrone (Picon et at, 1985; Zeis, 1986, 1987) . Aromatase activity could be stimulated by cAMP in the fetal ovary as early as 17-d-old Zeis, 1988a, 1988b) . Stimulation of aromatase activity by FSH was not noted in ovaries earlier than 2 d after birth (Weniger and Zeis, 1990) . LH was without effect. The aim of the present investigation was to study the de novo production of estrogens by the fetal and infantile rat ovary and its regulation by gonadotrophins.
MATERIALS AND METHODS

Animals
Rats of the Wistar strain were used. The day following the night of cohabitation was considered to be d 0 of gestation.
Organ culture
The ovaries were removed aseptically from 14-to 
Radioimmunoassay
Direct radioimmunoassay of either estrone or estradiol was not possible. Extraction of the culture media with 2 x 2 ml of isooctane-ethyl acetate 7:3 was an obligatory step in the procedure. The dry extract was taken up in 1 ml of gelatincontaining phosphate-buffered saline (pH 7.4), which also served as the assay buffer. Twenty to 300-pl aliquots were used in the assay. The volume of the reaction mixture was 1 ml.
[2,4,6,7-3 H]Estrone (105 Ci/mmol) and [2,4,6,7- 3 H]17[3-estradiol (100 Ci/mmol) came from Du Pont de Nemours. Anti-estrone and antiestradiol antisera were gifts from Roussel-Uclaf Romainville); they were directed toward 7-carboxymethyloxime estrone-bovine serum albumin and 7-carboxymethyloxime estradiolbovine serum albumin, respectively, and used at a final working dilution of 1/450 000 and 1/ 500 000, respectively. Cross-reaction of the anti-estrone antiserum with estradiol was 1.9%, and that of the anti-estradiol antiserum with estrone was 0.7%. Standards ranged from 3-240 pg/tube. Free estrogen was absorbed on a charcoal-dextran mixture. Samples were assayed in duplicate. All samples of a series were run in the same assay to avoid interassay variations.
Substances tested
Bovine LH (NIH-LH-B9) and ovine FSH (Nl-ADDK-oFSH-17), gifts from the National Hormone and Pituitary Program (NIH, Bethesda), were used at a 10 pg/ml concentration and (Bu)2 cAMP (Sigma) at a 0.25 mM concentration. 4-Hydroxyandrostenedione, a gift from Ciba-Geigy (Basel), and 1-methyl-1,4-androstadiene-3,17-dione, donated by Schering (Berlin), were used in the range of 0.1-10 0 pM. In order to determine possible deleterious effects of these substances that might have escaped macroscopic observation, several explants exposed to the highest concentration, ie 10 0 pM, were examined histologically.
Statistical analysis
Results are shown as means ± SD, with n given in parentheses. Differences between group means were analyzed by 1-way analysis of variance, followed by the Tukey test or NewmanKeuls test if differences were significant. A P value of < 0.05 was considered significant. Regression analysis and Student's paired t-test were also employed (Zar, 1984) . Data shown are representative of at least 2 experiments of the same kind.
RESULTS
Validation of estrone e and estradiol radioimmunoassay Total binding represented = 5 0% of the radioactivity added. Non-specific binding was 3-4%. The sensitivity of the assay, defined as the amount of estrogen that lowers the initial binding by 5%, was 1.4 ± 0.7 pg (n = 10) for estrone and 2.1 ± 0.5 pg (n = 10) for estradiol. The accuracy of the assay was evaluated by determining the recovery of known amounts of estrogen added to the culture media before the extraction step and by the linearity test. The recoveries of 12, 24 and 48 pg estrone were, respectively, 13.8 ± 0.7 (n = 5), 26.7 ± 2.6 (n = 5) and 44.2 ± 3.8 (n = 4) and of 12.5, 20 and 25 pg estradiol, 13.0 ± 1.4 (n = 4), 22.4 ± 3.6 (n = 12) and 26.0 ± 2.3 pg (n = 4), respectively. The differences between the theoretical and the determined values were evaluated by the paired-sample ttest and were found to be not significant. The linearity test for estrone, performed on 6 samples at 3 different volumes (20, 50 and 100 Ill), showed that the amount of estrone was proportional to the volume of extract (r= 0.9978). The test of linearity for estradiol test was also conclusive (25, 50, 100 and 200 !I; n = 10, r = 0.9898). The intraand inter-assay coefficients of variation were, respectively, 6.7% (n = 10) and 8.5% (n = 10) for estrone and 7.3% (n = 10) and 10.5% (n = 10) for estradiol. Net sample values were obtained after subtracting the extraction blank.
The cross-reactions of 1-methyl-1,4-androstadiene-3,17-dione and 4-hydroxyandrostenedione with the anti-estrone antiserum were determined to be 0.0010% and 0.0013%, respectively. At the concentrations used, the contribution of these substances in the estrone radioimmunoassay was negligible. 
Early responsiveness to (BU) 2 cAMP
The fetal rat ovary responds to (Bu) 2 cAMP P as early as 14 d old, ie soon after morphological sexual differentiation of the gonadal primordia at 13.5 d (table I) . cAMPstimulated estrogen secretion is highest at fetal age 17-18 d and lowest at the perinatal stages (fig 1 ) . (Maul6on et al, 1977) . A similar transient phase during which the ovary secretes estradiol also exists in the bovine fetus. It corresponds to the stage of 5-8-cm crown-rump length. LH and testosterone increased estradiol secretion 3-and 4-fold, respectively (Shemesh, 1980) . In the rabbit fetus, ovaries as early as 16-dold secrete estradiol in culture (George and Wilson, 1980 ).
In the rat fetus, estradiol secretion by the ovary could not be detected unless (Bu) 2 cAMP was added to the culture medium (Benhaim et al, 1983) . This has been confirmed in the present study. Under cAMP stimulation, estrogen production occurs in the ovary as early as fetal age 14 4 d. During the whole fetal period, the main estrogen secreted is estrone, ie the weaker estrogen. It is only at the end of the first week after birth that estrone is supplanted by estradiol, the main estrogen in adult life.
It should be noted that cAMP-stimulated fetal ovarian aromatase activity is inhibited by anti-MOllerian hormone (Vigier et al, 1989; Di Clemente et al, 1992) .
Basal estrogen secretion and responsiveness to LH and FSH appear in the rat ovary at = 5 d after birth, which is also the time of the appearance of LH and FSH receptors (Peluso et al, 1976 ; Smith White and Ojeda, Sokka and Huhtaniemi, 1990 (Weniger and Zeis, 1990). The notion of basal estrogen secretion
